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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an accumulation of hydrogen gas 
in a fuel cell body after a suspension of an operation. 
SOLUTION: In a fuel cell device of water direct jet type, after a water 
supply device is suspended with suspension of the fuel cell device, 
moisture is eliminated from an air chamber of the fuel cell body with 
suspension of an air supply fan. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The body of a fuel cell equipped with the fuel electrode and oxidation pole 
which have been arranged so that an electrolyte and this electrolyte may be pinched. 
The oxidation gas transfer unit which supplies oxidation gas to the oxidation gas 
chamber of said body of a fuel cell. The fuel gas feeder which supplies fuel gas to the 
fuel gas room of said body of a fuel cell. Fuel cell equipment which is fuel cell 
equipment which comes to have the water feeder which supplies water to said 
oxidation gas chamber in the state of a liquid, and is characterized by what said 
oxidation gas transfer unit is suspended for after said water feeder is stopped at the 
time of a halt of this fuel cell equipment. 

[Claim 2] Fuel cell equipment according to claim 1 characterized by what said water 
feeder is stopped for after a halt of said fuel gas feeder at the time of a halt of said 
fiiel cell equipment. 

[Claim 3] It is fuel cell equipment according to claim 1 characterized by what is 
stopped by said oxidation gas transfer unit after moisture is substantially removed 
from the inside of the air chamber of said body of a fuel cell. 

[Claim 4] It is fuel cell equipment according to claim 1 or 2 characterized by what said 
oxidation gas transfer unit is driven more than for 5 minutes, and stops after that after 
a halt of said water feeder. 

[Claim 5] It is fuel cell equipment according to claim 1 or 2 characterized by what said 
oxidation gas transfer unit is driven more than for 10 minutes, and stops after that 
after a halt of said water feeder. 

[Claim 6] Fuel cell equipment according to claim 1 characterized by what it has further 
a detection means to detect the condition of said body of a fuel cell, and said 
oxidation gas supply means is stopped for based on the detection result of said 
detection means after a halt of said fuel gas feeder and a water feeder. 
[Claim 7] Said detection means is fuel cell equipment according to claim 6 
characterized by what said oxidation gas supply means is stopped for when the 
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electrical potential difference of said body of a fuel cell is detected and the detected 
electrical potential difference becomes below a predetermined value. 
[Claim 8] Said detection means is fuel cell equipment according to claim 6 
characterized by what said oxidation gas supply means is stopped for when the 
temperature of said body of a fuel cell is detected directly or indirectly and the 
detected temperature becomes below a predetermined value. 
[Claim 9] Said detection means is fuel cell equipment according to claim 6 
characterized by what said oxidation gas supply means is stopped for when the 
predetermined component contained in the exhaust gas discharged from said body of 
a fuel cell is detected and this predetermined component becomes below a 
predetermined value. 

[Claim 10] Said predetermined component is fuel cell equipment according to claim 9 
characterized by what is been hydrogen or a steam. 

[Claim 1 1] The body of a fuel cell equipped with the fuel electrode and oxidation pole 
which have been arranged so that an electrolyte and this electrolyte may be pinched. 
The oxidation gas transfer unit which supplies oxidation gas to the oxidation gas 
chamber of said body of a fuel cell, The fuel gas feeder which supplies fuel gas to the 
combustion chamber of said body of a fuel cell, The halt approach of the fiiel cell 
equipment which is the approach of suspending the fuel cell equipment which comes 
to have the water feeder which supplies water to said oxidation gas chamber in the 
state of a liquid, and is characterized by what supply of oxidation gas is suspended for 
after suspending supply of said water. 

[Claim 1 2] The halt approach according to claim 1 1 characterized by what said water 
feeder is stopped for after a halt of said fuel gas feeder at the time of a halt of said 
fuel cell equipment, 

[Claim 13] It is the halt approach according to claim 1 1 characterized by what is 
stopped by said oxidation gas transfer unit after moisture is substantially removed 
from the inside of the air chamber of said body of a fuel cell. 

[Claim 14] It is the halt approach according to claim 11 or 12 characterized by what 
said oxidation gas transfer unit is driven more than for 5 minutes, and stops after that 
after a halt of said water feeder. 

[Claim 1 5] It is the halt approach according to claim 11 or 1 2 characterized by what 
said oxidation gas transfer unit is driven more than for 10 minutes, and stops after 
that after a halt of said water feeder. 

[Claim 1 6] The halt approach according to claim 1 1 characterized by what it has 
further a detection means to detect the condition of said body of a fuel cell, and said 
oxidation gas supply means is stopped for based on the detection result of said 
detection means after a halt of said fliel gas feeder and a water feeder. 
[Claim 1 7] Said detection means is the halt approach according to claim 1 6 
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characterized by what said oxidation gas supply means is stopped for when the 
electrical potential difference of said body of a fuel cell is detected and the detected 
electrical potential difference becomes below a predetermined value. 
[Claim 18] Said detection means is the halt approach according to claim 16 
characterized by what said oxidation gas supply means is stopped for when the 
temperature of said body of a fuel cell is detected directly or indirectly and the 
detected temperature becomes below a predetermined value. 
[Claim 19] Said detection means is the halt approach according to claim 16 
characterized by what said oxidation gas supply means is stopped for when the 
predetermined component contained in the exhaust gas discharged from said body of 
a fuel cell is detected and this predetermined component becomes below a 
predetermined value. 

[Claim 20] Said predetermined component is the halt approach according to claim 1 9 
characterized by what is been hydrogen or a steam. 

[Claim 21] The body of a fuel cell equipped with the fuel electrode and air pole which 
have been arranged so that an electrolyte and this electrolyte may be pinched, A 
means to supply air to the air chamber of said body of a fuel cell, and a means to 
supply hydrogen to the combustion chamber of said body of a fuel cell, Fuel cell 
equipment which comes to have a means to spray water directly in the state of a 
liquid to the air pole of said body of a fuel cell, and a means to dry compulsorily the air 
chamber of said body of a fiiel cell after a halt of said fuel cell equipment 
[Claim 22] Fuel cell equipment which comes to have the body of a fuel cell equipped 
with the fuel electrode and air pole which have been arranged so that an electrolyte 
and this electrolyte may be pinched, a means to supply air to the air chamber of said 
body of a fuel cell, a means supply hydrogen to the combustion chamber of said body 
of a fuel cell, a means supply water to the air pole of said body of a fuel cell, and a 
means dry said body of a fuel cell compulsorily after a halt of said fuel cell equipment. 
[Claim 23] The operation-control approach of the fuel cell equipment which is the 
operation-control approach of the fuel cell equipment which sprays water directly in 
the state of a liquid to the air chamber of the body of a fuel cell, and is characterized 
by what air is circulated for to said air chamber to predetermined timing after stopping 
this fuel cell equipment 



[Translation done.] 



3/18 



JP2001'3130S5A 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to that halt control in detail about fuel 
cell equipment. This invention is suitable for the so-called PEM type which has for 
example, the solid polymer electrolyte film of fuel cell equipment. 
[0002] 

[Description of the Prior Art] The body of a fuel cell of fuel cell equipment is a fuel 
electrode (it is also called a hydrogen pole when making hydrogen into fuel gas), and 
an oxidation pole (since the oxygen in air is generally oxidation gas (reactant gas), it is 
also called an oxygen pole.). Moreover, while also calling it an air pole, it is the 
configuration that the electrolyte was pinched. 

[0003] Since the electrolyte of the body of a fuel cell makes a proton penetrate with a 
generation-of-electrical-energy reaction, it needs to contain sufficient quantity of 
moisture. If the temperature of a fuel cell becomes an elevated temperature, the 
moisture in an electrolyte is emitted, and electrolytic resistance will become large and 
it will become impossible however, to operate. Considering as the approach of 
maintaining the moisture content in an electrolyte suitably, the applicant has proposed 
the so-called water direct ir\jection type of fuel cell equipment (Japanese Patent 
Application No. No. 378161 [ ten to ], an applicant reference number: refer to [ 2 of 
EQ97083, and ] surrogate reference number-06703). In this fuel cell equipment, a lot 
of water is directly sprayed on an oxidation pole side in the state of a liquid. 
[0004] 

[Problem(s) to be Solved by the Invention] When this invention persons came the 
further examination in piles about this type of fuel cell equipment, they came to find 
out the next technical problem. Since a lot of water is supplied to an oxidation pole 
side with water direct iryection type fuel cell equipment, also when this is stopped, a 
lot of moisture remains all over the oxidation gas chamber (airstream way) of the body 
of a fuel cell. On the other hand, that fuel cell equipment should be suspended, even if 
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it stops supply of fuel gas (reactant gas), it is impossible to stop immediately a 
reaction in the electrolyte of the body of a fuel cell, and the condition that the 
electrical potential difference was built continues between an oxidation pole and a fuel 
electrode. Thus, where an electrical potential difference is applied between an 
oxidation pole and a fiiel electrode in the body of a fuel cell, when water exists there, 
there is **** to which this water is electrolyzed by the electrical potential difference 
concerned, and the oxidation gas interior of a room of the body of a fuel cell is 
covered with hydrogen gas. Although this hydrogen gas can also be discharged by the 
oxidation gas (air) supplied at the time of a start up» as for generating of the hydrogen 
gas within the body of a fuel cell, it is desirable to prevent this beforehand. 
[0005] 

[Means for Solving the Problem] This invention solves the above-mentioned technical 
problem, and that configuration is as follows. Namely, the body of a fuel cell equipped 
with the fuel electrode and oxidation pole which have been arranged so that an 
electrolyte and this electrolyte may be pinched, The oxidation gas transfer unit which 
supplies oxidation gas to the oxidation gas chamber of said body of a fuel cell. The fuel 
gas feeder which supplies fuel gas to the fuel gas room of said body of a fuel cell, Fuel 
cell equipment which is fuel cell equipment which comes to have the water feeder 
which supplies water to said oxidation gas chamber in the state of a liquid, and is 
characterized by what said oxidation gas transfer unit is suspended for after said 
water feeder is stopped at the time of a halt of this fliel cell equipment. 
[0006] Thus, according to the constituted fuel cell equipment, even if the water 
supplied from the water feeder at the time of a halt of fuel cell equipment exists in an 
oxidation gas chamber, by supplying oxidation gas, even after stopping supply of water, 
this water can be evaporated, and/or it can be made to be able to move to a water 
condenser, it can have, and can discharge out of the body of a fuel cell. Thereby, 
hydrogen generating which originates in the electrolysis of water within the body of a 
fuel cell can be prevented beforehand. With the fuel cell equipment of the type which 
sprays water directly to an oxidation gas chamber, and manages the damp or wet 
condition of the electrolyte of the body of a fuel cell, a lot of water remains in the 
oxidation gas interior of a room after a halt of fuel cell equipment. Therefore, although 
especially the thing for which that water is removed with the application of this 
invention is desirable, the application of this invention to the fuel cell equipment of the 
type which introduces a steam or fog into an oxidation gas stream (airstream), and 
prevents superfluous desiccation of an electrolyte is not eliminated. Claim 22 of a 
specification also takes into consideration the fuel cell equipment of the latter type at 
the beginning. Moreover, it counts upon the moisture which remained on the body of a 
fuel cell being electrolyzed like [ at the beginning ] invention of a specification 
according to claim 23, and generating hydrogen beforehand, and this hydrogen can 
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also be made to discharge to the exterior of the body of a fuel cell periodically. For 
example, after a halt of fuel cell equipment, the ventilation equipment as an oxidation 
gas transfer unit is made to drive for 0.1 - 5.0 minutes every 0.5 - 2.0 hours, and 
oxidation gas (air) is circulated into the oxidation gas chamber (air chamber) of the 
body of a fuel cell. Even if hydrogen has occurred by this, this hydrogen will be 
certainly discharged out of a system. 

[0007] After suspending supply of water in case fuel cell equipment is suspended in 
order to remove certainly the moisture which remains on the body of a fuel cell and to 
prevent its electrolysis and hydrogen generating beforehand, supply of time amount 
oxidation gas predetermined with predetermined airflow is continued. For example, 
supply of oxidation gas is continued more than for 5 minutes. Furthermore, it 
continues 10 minutes or more preferably. Although the supply mode of the oxidation 
gas at this time may be the same as that of fuel cell equipment's halt before, in order 
to make removal of moisture much more reliable, the amount of supply of the 
oxidation gas per unit time amount is increased. In addition, the supplied oxidation gas 
shall pass through an oxidation gas chamber, and shall be discharged out of the 
system of fuel cell equipment. In addition, as for the moisture which evaporated in 
oxidation gas, it is desirable for it to be recovered by recovery systems, such as a 
water condenser, and to be reused. 

[0008] On the aspect of affairs of 1 of this invention, after checking that the moisture 
in the oxidation gas chamber of the body of a fuel cell having been removed 
substantially or moisture has been dried substantially, supply of oxidation gas is 
stopped. Therefore, the detection equipment (detection means) which detects the 
condition of the body of a fuel cell is arranged. The detection equipment of the 1st 
type detects the electrical potential difference of the body of a fuel cell, after 
suspending fuel cell equipment. And if the detected electrical potential difference 
becomes below a predetermined value, it will be Judged as that whose electrolysis of 
water was lost substantially, and supply of oxidation gas will be suspended. Drawing 1 
shows aging of the electrical potential difference of the single eel (body of a fuel cell 
of 1) of a from, when stopping all functions also including the time of stopping fuel cell 
equipment except for a blower fan, and a blower fan (0 hour). In fan-off, an electrical 
potential difference once falls immediately after stopping fuel cell equipment. This is 
considered to be because for the electrical and electric equipment to have flowed in 
the water (what was given directly to the air chamber (oxidation gas chamber)) which 
exists in fuel cell equipment. That is, immediately after a halt of fuel cell equipment, if 
a lot of water exists in equipment, the electric pass through the water concerned will 
be formed between an oxidation pole and a fuel electrode in addition to an electrolyte 
membrane. And when the electrical and electric equipment flows on this pass, water is 
disassembled there and hydrogen is made generated The peak of this electrolysis is 
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around after [ a halt ] 5 minute in the result of drawing 1 , and the electrolysis 
concerned is no longer obtained 10 minutes after. This is considered because the 
water in which the electric pass of an oxidation pole and a fuel electrode was formed 
disappeared (based on fall by gravity, desiccation, electrolysis, etc.). On the other 
hand, since the fall of this electrical potential difference is not observed when 
continuing a fan and making it rotate, it is thought that most electrolysis of water is 
not generated. Therefore, it is desirable after a fuel cell halt (i.e., after a fan suspends 
supply of water) to make it rotate continuously 5 minutes or more. Furthermore, it is 
10 minutes or more preferably. Furthermore, it is 15 minutes or more still more 
preferably. In addition, an electrical potential difference high for a while is maintained - 
after a fuel cell equipment halt, because a proton exists in an electrolyte membrane, 
and an electrical potential difference falls gradually as this proton is consumed. It is 
desirable to make it drive 20 minutes or more of blower fans in the semantics which 
promotes the fall of an electrical potential difference after a halt of fuel cell equipment 
(at least after a halt of fuel gas). Furthermore, it is 35 minutes or more preferably. 
[0009] The detection equipment of the 2nd type detects the hydrogen concentration 
in the oxidation gas discharged from the body of a fuel cell, after suspending fuel cell 
equipment. If the hydrogen concentration in an exhaust gas becomes below a 
predetermined value, it will be Judged as that whose electrolysis of water was lost 
substantially, and supply of oxidation gas will be suspended. The detection equipment 
of the 3rd type detects the temperature of the body of a fuel cell directly or indirectly, 
after suspending fuel cell equipment. For example, the temperature of the body of a 
fuel cell is indirectly detected by detecting the temperature of the oxidation gas 
discharged from the body of a fuel cell. The hydrogen which water electrolyzed and 
generated in the oxidation gas chamber invades into the catalyst bed of an oxidation 
pole at least among an electrolyte easily. It is thought that it reacts with the hydrogen 
generated on the other hand since moisture and oxygen existed in the electrolyte, and 
generates heat. Therefore, if it acts as the monitor of the temperature of the body of 
a fuel cell and the temperature becomes below a predetermined value, it will be judged 
as that whose electrolysis of water was lost substantially, and supply of oxidation gas 
will be suspended. The detection equipment of the 4th type detects the humidity in 
the exhaust gas of the body of a fuel cell, or in the air chamber of the body of a fuel 
cell (water vapor content), after suspending fuel cell equipment. If this humidity 
becomes below a predetermined value, it will be judged as that from which water was 
fully removed from the body of a fuel cell, and supply of oxidation gas will be 
suspended. The detection equipment of the 5th type detects the amount of the water 
collected from the oxidation gas discharged from the body of a fiiel cell, after 
suspending fuel cell equipment For example, if the amount of the water collected by 
per unit time amount becomes below a predetermined value, it will be judged as that 
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from which water was fully removed from the body of a fuel cell, and supply of 
oxidation gas will be suspended. Or since a water supply system is a closed system, 
when the water level of a water tank becomes a predetermined value, it judges that 
water was enough collected from the body of a fiiel cell, and supply of oxidation gas is 
suspended Two or more of the detection equipment of the above 1st - the 5th type 
are used together, and the thing of supply control of oxidation gas, i.e.. the body of a 
fuel cell, done for forced-drying control of an oxidation gas chamber at least is 
possible. 

[0010] Hereafter, explanation is added about each element of this invention. As for the 
particle size of the water which considers as a means to use the latent heat of water 
efficiently, and is supplied to an oxidation gas chamber, it is desirable to be referred to 
as 50 micrometers - 500 micrometers. As for the thickness of the electrolyte 
membrane of the body of a fuel cell, it is desirable that it is 20 micrometers - 200 
micrometers. As a result of using the latent heat of water efficiently, a cooling plate 
can be thinned out from the stack of the body of a fiiel cell, or this can be omitted. It 
is desirable to equip the stack of the body of a fuel cell with the cooling system of a 
cooling plate or a cooling pipe, and others in consideration of the case where there is 
a possibility that evaporation of sufficient quantity of water may not be securable. The 
heat of a stack can be taken out outside with the heat carrier (usually water) which 
circulates to this cooling system, and it can use for heating in the car etc. (use as the 
so-called KOJIENE). It is desirable that this invention controls either [ at least ] the 
amount of the water to supply or the amount (blast weight) of the oxidation gas to 
supply, and always keeps the operating state of fuel cell equipment good in the fuel 
cell equipment of the water direct injection mold applied suitably. When controlling 
both, controlling independently, respectively is desirable. The amount of supply and/or 
oxidation gas supply volume (blast weight) of water are controllable based on the 
temperature of fuel cell equipment, an output, an exhaust-gas component, etc. In 
addition, in the fuel cell equipment of a water direct injection mold, the water of always 
sufficient amount for an oxidation gas chamber shall be supplied. That is, even if there 
are some which evaporate with the heat of the body of a fuel cell, liquid-like water 
shall always exist in the oxidation gas chamber during operation of fiiel cell equipment. 
In the above, oxidation gas is supplied to an oxidation pole, without being compressed 
substantially. In addition, this invention is also applicable to the fuel cell equipment of 
a type equipped with the pressurized oxidation gas supply system. When an oxidation 
gas supply system is equipped with the compressor of oxidation gas, also when the 
inside of a system serves as a pressure higher than atmospheric pressure by duct 
resistance of gas piping, it is contained in the pressurized oxidation gas supply system 
concerned from the first. Although the temperature of the body of a fuel cell attaches 
a thermometer to the body of a fiiel cell concerned and this can be measured of 
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course, it is also possible to measure the temperature indirectly by measuring the 
temperature of the oxidation gas discharged. In this case, it is desirable to measure 
the temperature of the oxidation gas immediately after discharging from the body of a 
fuel ceil. Based on such temperature, the operation situation of the body of a fuel cell 
is detected. A thermometer serves as an operation situation detection means. 
[0011] 

[Example] Next the example of this invention is explained. Drawing 2 shows the 
outline configuration of the fuel cell equipment 1 of an example. As shown in drawing 
2 , the outline configuration of this equipment 1 is carried out from the hydrogen gas 
supply system 20 which supplies the stack of the body 10 of a fuel cell, and the 
hydrogen gas as fiiel gas, the air supply system 40 which supplies the air as oxidation 
gas, the water supply system 50, and the output system 70. 

[0012] Drawing 3 shows the outline configuration of the unit unit of the body 10 of a 
fuel cell. The unit unit of the body 10 of a fuel cell is the configuration which pinched 
the solid-state polyelectrolyte film 12 with the air pole 11 and the fuel electrode 13. 
With actual equipment, two or more sheet laminating of this unit unit is carried out, 
and it serves as a fuel cell stack. As shown in drawing 3 , the unit unit of the 
above-mentioned air pole 1 1 -solid-state polyelectrolyte film 12Hliel electrode 13 is 
tabular [ thin ], and is pinched with the connector plates 1 6 and 1 7 made from carbon 
of a pair. The slot 1 8 for circulating air is formed in the field of the connector plate 1 6 
which counters an air pole 1 1 two or more articles. Each slot 1 8 is formed in the 
vertical direction, and is open for free passage into a manifold 14 and the 1st duct 43. 
Consequently, the water of the shape of a fog supplied from a nozzle 51 reaches to 
the lower part of an air pole 1 1 along the slot 18 concerned. An air chamber (oxidation 
gas chamber) A is constituted by the peripheral surface of this slot 18, and the 
expressional side of an air pole 11. Illustration top opening of an air chamber A is the 
inlet port (upstream opening) of ventilation, and opening of the illustration bottom is 
the outlet (downstream opening) of ventilation. It is desirable to form a thermometer 
so that the exhaust-gas temperature of this outlet may be detected. Although it is the 
configuration which liquids, such as water, are made to blow off directly to upstream 
opening, and supplies them in the example, liquids, such as water can also be supplied 
from downstream opening. Furthermore, the through tube of an illustration longitudinal 
direction can be formed in a connector plate, and liquids, such as water, can also be 
supplied to an air chamber A from here. Thus, the supplied water evaporates chiefly in 
the field (the peripheral surface of a slot 18, and the expressional side of an air pole 
1 1 : these tend [ comparatively ] to become an elevated temperature) which 
constitutes an air chamber A. Similarly, the slot 1 9 for circulating hydrogen gas is 
formed in the field of the connector plate 17 which counters a fuel electrode 13. In the 
example, two or more articles of this slot 1 9 were formed horizontally. A combustion 
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chamber (oxidation gas chamber) B is formed in respect of expression of the 
peripheral surface of this slot 1 9, and the connector plate 1 7. Water can also be 
supplied to this combustion chamber B by the same approach as the air chamber A as 
stated above. 

[0013] Since water is supplied to an air pole 11, this is formed with an ingredient with 
a water resisting property. Moreover, since the effective area of an air pole 1 1 will 
decrease if the film of water is made there, high water repellence is also required of 
the ingredient of an air pole 11. The carbon cross was applied as this ingredient, 
(C+PTFE) was applied as a base material, and the crowded gaseous diffusion layer 
was used. The thin film of general-purpose Nafion (trade name: Du Pont) was used for 
the solid-state polyelectrolyte film 1 2. In addition, if the reverse osmosis of the 
generation water from an air pole side is possible for membranous thickness, it will be 
good, for example, will be set to 20*200 micrometers. A fuel electrode 1 3 is the same 
structure as an air pole 1 1 . Structure may be changed by the fuel electrode 1 3 and the 
air pole 11. 

[0014] Homogeneity distributes, respectively and the well-known platinum system 
catalyst used in order to promote the reaction of oxygen and hydrogen as it is also at 
a certain amount of thickness is formed in the field of the direction which contacts an 
electrolyte membrane 1 2 in an air pole 1 1 and a fuel electrode 1 3 as a catalyst bed in 
an air pole 1 1 and a fuel electrode 1 3. 

[0015] Two or more water-iruection nozzles 51 are attached in the manifold 14 formed 
above an air chamber A. Water is injected directly from a nozzle 51 towards upstream 
opening of an air chamber A. The great portion of water injected directly towards 
upstream opening of an air chamber A once adheres to the peripheral surface of an air 
chamber A, and from now on, it will take heat and will evaporate (cooling by the latent 
heat). Evaporation of the moisture from an electrolyte is adjusted with the moisture 
which evaporated. The water adhering to the peripheral wall of an air chamber A 
moves to the downstream by gravity and airstream. Although especially the 
attachment location of the water-injection nozzle 51 is not limited in a manifold 14, 
the water iryected from the nozzle 51 shall spread round the air chamber A of each 
body 10 of a fuel cell which constitutes a stack equally. 

[0016] As for a nozzle 51, it is desirable to inject direct water towards upstream 
opening of an air chamber A. Thereby, the water of a desired amount can be supplied 
to an air pole side regardless of the amount of air supply. That is, it becomes 
controllable independently about the amount of supply of air, and the amount of supply 
of water (independent supply type). According to this independent supply type, also in 
the condition of the big amounts of air supply (airflow), such as the time of starting, 
the water of the amount of requests can be certainly supplied to an air pole side. 
Therefore, compaction of warm-up" time can be aimed at Waterdrop is emitted into 
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airstream and the amount of air supply and the water amount of supply cannot be 
controlled independently by the type which puts this on airstream and is supplied to 
an air pole side (unHndependent supply type). Modification of the amount of air supply 
and modification of the water amount of supply are not always required of coincidence, 
and those modification may be needed independently. For example, when only the 
amount of supply of air needs to be changed and even the amount of supply of water 
is changed, there is a possibility of the response of control of the body of a fuel cell 
becoming late, as a result causing the loss of power of fuel cell equipment. On the 
other hand, since the water and/or air of a complement can be supplied to required 
timing, the body of a fuel cell is efficiently controllable by the independent supply type 
which this example adopts. Moreover, supply of useless air and useless water is 
avoided by controlling supply of water and air independently. It also sets at this point 
and is ** with efficient operation of the body of a fuel cell. Furthermore, capacity of a 
condenser can also be made small by avoiding supply of useless water or useless air. 
[0017] As a hydrogen source of supply of the hydrogen gas supply system 20, the 
hydrogen bomb which contained the hydrogen storing metal alloy 21 is used in this 
example, in addition, the reforming reaction of the reforming raw materials, such as a 
hydrogen bomb of liquid hydrogen, and water / methanol mixed liquor, is carried out 
with a reforming vessel — making — hydrogen — rich reformed gas is made to 
generate, this reformed gas is stored in the tank, and this can also be made into the 
source of hydrogen. Hydrogen piping can be made into the source of hydrogen when 
using fuel cell equipment 1, fixing indoors. The hydrogen storing metal alloy 21 and the 
fuel electrode 1 3 are connected by the hydrogen gas supply way 22 through the 
hydrogen supply pressure regulating valve 23 and the hydrogen supply solenoid valve 
24. A pressure regulating valve 23 adjusts the pressure of the hydrogen gas supplied 
to a fuel electrode 1 3, and can use the thing of a general-purpose configuration. A 
solenoid valve 24 opens and closes the hydrogen gas supply way 22. 
[0018] Hydrogen residue 25 [ a total of] is attached in the tank of a hydrogen storing 
metal alloy 21. The thing of the type which combines a hydrogen storing metal alloy 
with a binder, and measures that electric resistance value as this hydrogen residue 25 
[ a total of] can be used (Japanese Patent Application No. No. 162279 [11 to ], an 
applicant reference number: refer to [ EQ99042 and ] surrogate reference 
number-0148). The general-purpose hydrogen-gas-pressure sensor is formed in the 
upstream of a pressure regulating valve 23, and the downstream of a solenoid valve 24, 
respectively as the hydrogen 1 following ♦* sensor 27 and a hydrogen 2 following ** 
sensor 28. 

[0019] Restoration of the hydrogen to a hydrogen storing metal alloy 21 attaches a 
restoration bulb in the source of external hydrogen gas, closes a relief valve 32, a 
purge valve 33, and the hydrogen supply solenoid valve 24, and is performed by 
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opening the purge solenoid valve 34. The occlusion nozzle 61 which injects water is 
attached in the tank of a hydrogen storing metal alloy 21. The hydrogen absorption 
capacity of a hydrogen storing metal alloy 21 improves by cooling a hydrogen storing 
metal alloy 21 with the water supplied from a nozzle 61. A general-purpose thing can 
be used for a hydrogen storing metal alloy 21 . For example, a Ti-Fe system alloy, a 
Ti-Mn system alloy. La system alloy. Mn system alloy. V system alloy, etc. can be 
used, for example. 

[0020] In the hydrogen gas excretory system 35, the hydrogen solenoid valve for air 
releasing 37 opens and closes according to a predetermined regulation. The hydrogen 
solenoid valve for air releasing 37 is closed for preventing that stop the flow of 
hydrogen gas and an electrolyte membrane 12 dries superfluously from a fuel 
electrode 1 3 side. Since the hydrogen gas of fuel electrode 1 3 perimeter will be 
consumed with the hydrogen solenoid valve for air releasing 37 closed, this is opened 
according to a predetermined regulation and fresh hydrogen gas is supplied to a fuel 
electrode 1 3. A sign 36 is a check valve for making it external air not turn to a fuel 
electrode 13, when the hydrogen solenoid valve for air releasing 37 is opened. 
[0021] The air supply system 40 incorporates the air as oxidation gas from the open 
air, and sends it into the air chamber A of the body 10 of a fuel cell. The air from which 
dust was removed with the filter 41 is sent into an air manifold 14 by the air supply fan 
42. This air supply fan 42 shall drive with a servo motor, and that airflow shall control 
him to arbitration. The air sent into the air manifold 14 goes into the air chamber A of 
the body 10 of a fuel cell, and supplies required oxygen to an air pole (oxidation pole) 

1 1 here. And the air which escaped from the air chamber A and got warm by the 
reaction passes the tank of a hydrogen storing metal alloy 21 through the 1st duct 43, 
and heats this. Thereby, the hydrogen desorption effectiveness of a hydrogen storing 
metal alloy 21 improves. Then, it is sent to a water condenser 65 through the 2nd duct 
44, and condensation recovery of the steam component is carried out. A sign 45 is a 
filter and prevents permeation of the dust from the outside, and dust at the time of 
the shutdown of fuel cell equipment. A temperature sensor 46 is attached in the 1st 
duct 43, and the temperature of the body 10 of a fuel cell or the exhaust air air 
discharged is measured A temperature sensor 47 is attached also in the 2nd duct 44, 
and the temperature of the exhaust air air discharged from a water condenser 65 is 
measured. 

[0022] The water supply system 50 supplies water to the air pole 1 1 side of the body 
10 of a fuel cell directly, and performs evaporation control of an electrolyte membrane 

12 and/or temperature control of the body 10 of a fuel cell. Predetermined water 
pressure is poured with the water direct injection pump 54. and the water stored in 
the water tank 55 is spouted from the water direct injection nozzle 51. The sign 53 in 
drawing is the direct injection water solenoid valve 53. when the water supply system 
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50 is OFF, this is closed and unnecessary evaporation of water is prevented. A foreign 
matter prevents beforehand that a filter 52 enters in the body 10 of a fuel cell. The 
sensor 56 is attached at least for water to the water tank 55, and when water level 
turns around the predetermined range the bottom, a user is told about a water 
shortage with the alarm means (an alarm LGT, alarm sound, etc.) which are not 
illustrated. When such water is Insufficient, the water supply solenoid valve 68 is 
opened and water is poured in from the water supply opening 67 to a water tank 55. 
On the other hand, when water level exceeds the predetermined range, in order to 
prevent overflow of water, a control unit operates and the water recovery capacity of 
a water condenser 65 is reduced. 

[0023] The water which blew off from the water direct injection nozzle 51 to the air 
manifold 14 goes into the air chamber A of the body 10 of a fuel cell directly from 
upstream opening according to force of water. In an air chamber A. water takes the 
latent heat from a separator front face to surrounding air, an electrode surface, and a 
pan, and evaporates preferentially in them. Thereby, superfluous evaporation of the 
moisture of an electrolyte membrane 12 is prevented. There is effectiveness which 
cools the body 10 of a fuel cell by taking the latent heat, thus, the supplied water is 
pushed on gravity and airstream — having — tank [ of the 1st duct 43 -> hydrogen 
storing metal alloy 21 ] -> — it moves with the 2nd duct 44 -> water condenser 65. 
The water which reached the water condenser 65 is returned to a water tank 55 
through the direct injection water solenoid valve 66. A water condenser 65 **** and 
collects the steams contained in discharge air. 

[0024] The water from the water direct ir\jection pump 54 is supplied also to the 
occlusion nozzle 61 through the occlusion solenoid valve 62. This nozzle 61 sprays 
water towards the cooling fin prepared in the tank of a hydrogen storing metal alloy, 
and cools this. The water emitted from the nozzle 61 is sent to a water condenser 65 
through the 2nd duct 44, and is returned to a water tank 55. In addition, cooling of 
such a hydrogen storing metal alloy 21 is performed only when carrying out occlusion 
of the hydrogen to this. The occlusion solenoid valve 62 is closed in the usual 
operational status of fuel cell equipment 1. 

[0025] The output system 70 takes out the output from the stack of the body 10 of a 
fuel cell to the exterior. In the example of drawing 2 . it is sent to a rechargeable 
battery 74 and the external motor 77 through a relay switch 71 and diode 72. A sign 75 
is a relay switch and a sign 76 is an inverter. The stack of the body 10 of a fuel cell is 
equipped with the module electrical-potential-difference sensor 79 which detects the 
FO voltage sensor 78 which detects the whole output voltage, and the output voltage 
of every module (substack which consists of two or more sheets of the body 10 of a 
fuel cell) in it. 

[0026] Below, actuation of the fiiel cell equipment 1 of an example is explained. 
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Drawing 4 is the block diagram having shown the main element which involves when 
controlling actuation of fuel cell equipment 1. Drawing 5 is the Maine flow which shows 
control of fuel cell equipment 1. In drawing 4 , a control device 80 and memory 83 are 
contained by the control box (not shown in drawing 1 ) of fuel cell equipment 1 . The 
parameter and look-up table when performing the control program and the various 
control which specify actuation of the control unit 80 which consists of a computer in 
memory 83 are contained. 

[0027] First, actuation of the hydrogen gas supply system 20 performed at step 1 of 
drawing 5 is explained. At the time of starting, the hydrogen solenoid valve for air 
releasing 37 is held to close, and the hydrogen pressure regulating valve 23 is acfjusted 
so that hydrogen gas may be supplied to a fuel electrode 13 by the predetermined 
concentration below the explosion limit. If fuel cell equipment 1 is operated where the 
hydrogen solenoid valve for air releasing 37 is closed, since the partial pressure of the 
hydrogen consumed with a fiiel electrode 1 3 under the effect of N2 and 02 which are 
penetrated from an air pole, or generation water falls gradually, in connection with this, 
output voltage will also decline and the stable electrical potential difference will no 
longer be obtained. 

[0028] Then, the gas by which it set beforehand, the exhaust valve 37 was released 
based on the regulation, and the hydrogen partial pressure fell is exhausted, and 
the controlled atmosphere of a fuel electrode 1 3 is refreshed. The regulation defined 
beforehand is saved in memory 83, and a control unit 80 reads the regulation 
concerned from memory 83, and performs closing motion of a solenoid valve for air 
releasing 37, and adjustment of a pressure regulating valve 23. In this example, the 
monitor of the output voltage of the whole stack is carried out by the FC voltage 
sensor 78, and if the output voltage concerned declines exceeding a predetermined 
threshold, the predetermined time amount (for example, for 1 second) solenoid valve 
for air releasing 37 will be released. Or where a solenoid valve for air releasing 37 is 
made close, when fuel cell equipment 1 is operated, the time interval to which output 
voltage begins to fall is measured beforehand, and closing motion control of the 
solenoid valve for air releasing 37 is intermittently carried out so that a solenoid valve 
for air releasing 37 may be substantially released a period the same or short a little 
with the time interval. Like this example, the desiccation by the side of the fuel 
electrode 13 of an electrolyte membrane 12 can be reduced as much as possible by 
making circulation of hydrogen gas intermittent. It becomes unnecessary thereby, to 
add humidification equipment to a hydrogen gas supply system. 

[0029] Below, actuation of the air supply system 30 performed at step 3 of drawing 5 
is explained. A temperature sensor 46 detects the temperature of the exhaust air air 
immediately after discharging from the body 1 0 of a fuel cell. Since there is a 
possibility that the body 10 of a fuel cell may be burned when it is over 80 degrees C, 
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a fan's 42 rotational frequency is increased, and it increases, it has airflow, and the 
temperature lowers the temperature of the air pole 1 1 which is a source of heat 
release. When the detected temperature is 80 degrees C or less, the load of the body 
10 of a fuel cell is detected. In the case of this example, the output voltage of a stack 
is detected using the FC voltage sensor 78. A control unit 80 is acjjusted so that the 
airflow may become the optimal in the light of the relation beforehand saved in 
memory 83 about the detected electrical-potential-difference value. Airflow 
accommodation is performed by controlling the air supply fan's 42 rotational 
frequency. 

[0030] Below, actuation of the water supply system 50 performed at step 5 of drawing 
5 is explained. The water of a tank 55 is fed with a pump 54. And it is sprayed from the 
water-iruection nozzle 51. By this, water will be supplied to the air chamber A of the 
body 10 of a fliel cell in the state of a liquid (misty condition). The amount of supply to 
an air chamber A is performed by controlling the output of a pump 54. 
[0031] According to the temperature of the body of a fuel cell, the amount of supply of 
water is defined beforehand and is. That is, the water of the minimal dose required in 
order to maintain the body of a fuel cell to the temperature is supplied. It is for 
lessening power loss with a pump 46 as much as possible. In addition, supply of water 
can also be stopped if the body of a fuel cell becomes below predetermined 
temperature (for example. 30 degrees C). Moreover, supply of water can also be made 
intermittent at the time of other predetermined temperature (for example, when 
exceeding 50 degrees C or less and 30 degrees C). The relation between the 
temperature of the body 10 of a fuel cell and the amount of water which should be 
then supplied is saved in memory 83. In addition, the water supply system 50 is worked 
to predetermined every time amount progress (for example, 5-10 seconds), and it is 
good for it also as intermittent in supply of water. 

[0032] Below, the actuation at the time of starting of the fuel cell equipment 1 of an 
example is explained, referring to drawing 6 . A pump 54 will be set to ON if an ignition 
switch (not shown) serves as ON (step 1 1) (step 13). And regardless of the operation 
situation (operating temperature) of the body 10 of a fuel cell, water is injected from a 
nozzle 51 so that it may become the predetermined amount of water injection (step 
15). In order to protect the body 10 of a fuel cell from an anomalous reaction, as for 
the amount of water injected to an air pole 1 1, considering as a peak is desirable. Then, 
the air supply system 40 is turned ON (step 1 7). At this time, a fan s 42 airflow also 
cools the body 10 of a fuel cell as max, and aims at prevention of an anomalous 
reaction. The hydrogen supply system 20 is turned ON succeedingly (step 1 9). If 
desired output voltage is checked by the stack of the body 10 of a fuel cell, power will 
be outputted outside. 

[0033] In the above, operation of the air supply system 40 may be before operation of 
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the water supply system 50. Moreover, the air supply system 40 may be worked after 
operation of the hydrogen supply system 20. However before working the hydrogen 
supply system 20, it is necessary to work the water supply system 50. When hydrogen 
is supplied after the electrolyte membrane 12 has dried since air exists in the body 1 
of a fuel cell irrespective of the existence of operation of the air supply system 40, 
there is possibility that abnormal combustion will occur. That is, when this abnormality 
heat occurs, before supplying hydrogen so that the body 1 of a fuel cell may not wear 
a damage, water is injected and the air pole 1 1 is wet beforehand. By carrying out like 
this, abnormality heat is changed to the evaporation heat of water, the humidity of an 
electrolyte membrane 1 2 is promoted further, and the damage of the body 1 of a fuel 
cell is prevented beforehand. 

[0034] Next, the control at the time of a halt of the fuel cell equipment 1 of this 
example is explained, referring to drawing 7 and drawing 8 . Drawing 7 shows the flow 
for checking that the ignition key has been set to OFF. At step 21, the monitor of 
whether the electricahpotential-difference value of an ignition signal is always larger 
than a threshold (5.2V) is carried out. In addition, if crew (operator) turns ON an 
ignition switch, GPU of a control unit 80 will detect the input signal concerned. With 
the fiiel cell equipment 1 of this example, the ignition signal is always maintained 
above 5.2V In the state of ON of ignition. An ignition count becomes that ignition is in 
the condition of ON with 0 at step 22, and steady operation continues. When ignition is 
made ofF, in step 21, an ignition signal becomes less than [ 5.2V ], and progresses to 
step 23. One value of an ignition count increases at step 23. In step 24, when the 
ignition signal of the condition not more than 5.2V is detected exceeding 3 times, it 
recognizes that ignition was made off and halt operation processing is performed at 
step 25. 

[0035] The flow of halt operation processing is shown in drawing 8 . In shutdown 
processing, fuel cell equipment 1 is first separated from the motor 77 which is a load 
in step 30, using a relay switch 71 as off. Next, the hydrogen supply solenoid valve 24 
is closed and supply of hydrogen is suspended (step 31). At this time, it is desirable to 
release the hydrogen solenoid valve for air releasing 37. At step 32, operation of 
auxiliary machinery other than air supply fan 42 is suspended. Specifically, operation 
of the water feed pump 54 is suspended. In addition, the water condensation machine 
65 is made into operational status. A relay switch 75 is removed at step 33. and fuel 
cell equipment 1 and a dc-battery 74 are separated. In step 34, the on-off condition of 
ignition is checked again (the flow of drawing 7 is performed). A system is rebooted 
when ignition is ON (step 35). If the condition that ignition is off can be checked, it will 
progress to step 36. The air supply fan's 42 operating state is checked, and if a fan 42 
is a idle state, this will be made to drive at step 36 (step 37). Usually, as for a fan 42, 
after an ignition halt is maintaining the drive condition. In addition, the drive condition 
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(rotational frequency) of the air supply fan 42 after an ignition halt shall maintain the 
drive condition immediately after an ignition halt (rotational frequency). And if a time 
check is started from step 36 in step 38 and a drive of a fan 24 passes for 10 minutes, 
it will progress to step 39. The output voltage of each substack (the stack is 
constituted from four substacks by this example) of the body 1 of a fuel cell will be 
measured by the module electrical-potential-difference sensor 79, and at step 39, if 
the electrical potential difference of all substacks is less than [ 1 0V ], moisture is 
substantially removed from the air chamber A of the body 1 of a fuel cell, and this will 
judge it as what was dried substantially, and will stop rotation of the air supply fan 41 
(step 40). 
[0036] 

[Effect of the Invention] According to the fuel cell equipment of this invention, since 
after an equipment halt continues ventilation according to a predetermined regulation, 
unnecessary moisture is removed from the body of a fuel cell, especially its air 
chamber. Therefore, generating of the hydrogen gas by the electrolysis of water can 
be prevented certainly. Therefore, safe fuel cell equipment can be offered. In order to 
remove water from the body of a fuel cell certainly, a system design becomes simple 
by considering as the parameter of control of ventilation time amount. If the condition 
of the body of a fuel cell is supervised and extent of removal of water is judged, 
generating prevention of hydrogen gas will become a more positive thing. 
[0037] This invention is not limited to explanation of the gestalt of implementation of 
the above-mentioned invention, and an example at all. It does not deviate from the 
publication of a claim but deformation modes various in the range this contractor can 
hit on an idea of easily are also contained in this invention. 
[0038] Hereafter, the following matter is indicated. 



[Translation done.] 



17/18 



JP2001-313055A 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the relation between the electrical potential 
difference of the stack after a fuel cell halt (continuation of air supply fan rotation), 
and time amount. 

[Drawing 2] It is the mimetic diagram showing the configuration of the fuel cell 
equipment of the example of 1 of this invention. 

[Drawing 3] It is the sectional view showing the basic configuration of the body of a 
fuel cell similarly. 

[Drawing 4] It is the mimetic diagram showing the control system of fuel cell 
equipment similarly. 

[Drawing 5] It is the Maine flow which similarly shows actuation of fuel cell equipment. 
[Drawing 6] It is the flow chart which similarly shows the control at the time of 
starting of ftjel cell equipment. 

[Drawing 7] It is the flow chart which similarly shows the control at the time of a halt. 
[Drawing 8] It is the flow chart which similarly shows the control at the time of a halt 
[Description of Notations] 

I Fuel Cell Equipment 
10 Body of Fuel Cell 

I I Air Pole 

12 Electrolyte Membrane 

13 Fuel Electrode 

20 Hydrogen Supply System 
35 Hydrogen Excretory System 
40 Air Supply System 
50 Water Supply System 
70 Output System 
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0**t^, samAfl)sgicMgLfc7Ki*s*at;^m 

SSlc.tyTSSffl'v^Bl-r'S, ^=.;tx-;uKl 4lzfct^r 

^mmyxjvs ia)Biyoitttai*i#i=[BS*4x-5t.© 

[0 0 1 6] yXjVS 1 (*ffiaMA©Jtiigfi3^P®'v.|Sl 

^nm(Dm^fzm*>^-r. mm0)m<o7ii^^n.mmizm 
i>mL^ik^'ryiz^tiit. &m^^ii:^^ts^m.mi& 
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js*si+t»*t4. z<oikiztsi^x^. Bmm^:*^<^<Dm 
[00 1 71 ^maxmi^mz oo^mmmSitLx. 

^7 tK'B L r fct^T c*L-&7K^|g i -r -5 - i: 4, -e # S . 

■5. mm»^3{t^&nm^ 3ic«i&-r-57K3g*xa)E* 

CO 0 1 8] *Sli!RK^*2 1 >^7lcl47Kmgiatt 
2 5A<l»yolt?.*l-CI.^«. ;Z(D**aatfr2 5i:L 

1 1-1 6 2 2 7 aJKASiaS-^ : E099042. ft 
SASSS# : P0148#M) . iFlfflW**m**Xff-b> 
■9-A<*mi*E-t>-9-2 7. *tg2*E-b>-9-2 8 t L 
T-t*i-P*viBff#2 3fl)±3i£fl!li:a«#2 AtDT^mz. 

[oo 1 9] *mKa^*2 1 izid-t^TKmoitmit. 
2. /<-5;#3 3at;7K^«ti&mfflt#2 4$ffli:. /<- 

/X;u6 1 ]6^^#(l^$4i«;Klcj:y7K^iKiE^&2 

1 $jftai-rsci:ic<fey7KmflRi[^#2 iwTKm^aasi 

*A<|Sil±-r-5. *SI«fta^*2 1 l=l*3lfflMJS:^,<7)$ffi 
ffiS.lf, 0i^l;£T i -F eS^*. T i -M 

[0 0 2 0] *^*';^»asS3 sicfcur, TKmstmw 
ia#3 7j!)<BrS©JiI'II=Lfc3&toTl8W-r4. 

MMi 2A<ffi<^gi 3m^f>^i^mi~$ti^r^^i:^m 
jh-r^fctoiffc-s. *ifett«a«#3 7*BBi:fc**-e 

^s©a»jt«ei^c*i^igt%T«»*ii 3'v7u-:/->i 



[002 11 ffia«IS5R4 0r4»fl::tfXtLr©ffiaS 

15 y a^fli»m;fe*» i o wsa^ a -^21 y c 

ai*^a«t«s:77>4 2icj:yffia-7-/t;— it,Ki 4'^ 
3iyii**i«. ^a)ffi»«tt:7T>4 2i*-y— 7|?*-^ 

fc. ffiflv^Tt^— JUKI 4lc36ya*4xfcffifll±K«« 
»*ft 1 o fflffiftS A'vA y , c c -cffiSiffi (KfbS) 

1 1'>.!&g3&:Mm^«Si&-r-5. ^LT, SmMAStfelt 
•CSlSic J: y jS* ofc3gaA<S 1 <oyi7 h 4 3 ur 

*m?RiE^#2 1 «>5i>^7*ajaLTwtL^jin^-r*. 

•1). m2a>5<'^7 h4 4*^LT7K^®SS6 5^ 

:J5, i^roilA*l»ih-r-S. m 1 ©^f^ h 4 3 fCliSg 
-tri/i^-4 6Atl!iy-3lte>tfC, ^«mjlll*»1 OA^»t^i 

**i«»aisft(oasA<a!is**i«, m2<D5r^7 k4 4 

[ O O 2 2 1 7K«t|l&^ 5 O l*7K^«l4f|jfe*tt 1 O ®^ 

msi iiii^ss^«^^LT. msissi 2(09iifetii«& 
E)6<»i+&*i-c7KB:«yXju5 1 .fcyisai-r-s. a*© 

5 3 l±m«7KB«# 5 3 T-fe y , 5 O A^^l" 

4. :7-f JU4i 5 2f4S«5A<ai»a»*{tl OrtlzA-5© 

i:#l=tt. l&*mffl^#6 81&Mt^T^&*□6 7 j:y*^ 

[0023] *it«/ X;u 5 1 * y ffigv^/h— ;u k i 
4^«tli$;h.f=:4cli:4c@l=J: y J:3lEfliffl□SPA^&«S)4S 
J|h*«:i OWSSm^A'^witJtA*, *ttffia^AI=fctx 

1 2(D7k»(7)iaS4iil«3{(<|»jt$*l«, ,«f»*«5^i:lc 
c}:y^««**«:i 0^)fraJ-r-5amtfc-5. C<DJ:3 

h4 3-*^m^1SL^±Z ia>^l^{7-*mz<Dit^ N44 

-^TK^^Sle 5 t^a^i). *a«S6 5(cMLfc7Kl* 
iIia7Kltfflat#6 6^it-Lr7K^>^^5 S'^M^iX-So * 

a^si 6 5 i4gf tasa* i=#**ts*^a^Sie L r isi 

[0 0 2 4] 3^5 4 (0:4(14. 



(7) 4$R2 OO 1 -3 1 3055 



6 2*^Lr. ?RS>'XjU6 U=t«lli*4x«. Z.<DJ 
XJU6 1 l±**IRM^^<o^i>i7irK(te,ixfc3tai:7-c 

&ttai **ifc*tt» 2 (oy^; K 4 4 * ^^ Lr*SteS e 

[0 0 2 5] ai*l^7 OltSft^56*<*1 O<0;^5"i;-i7 

-x-r'>5^. »#7 eii-O/^— ^i-efc€>. ^s^m^fe* 

{*1 0a)X4«5»^l=l*±t*:(Dffi*SE*«lB-r-5FC« 

[0 0 2 6] ||fiS0ii7>«»fS%SB 1 a>nf^$ 

IK^-r @ 4 l*SiS«,=feliS 1 (OBff *4(!^-r -5 <t # 

4icj3L^-c. mm^me oat;p«^'j e a tt^j^BniJlS 

4*!Hi9Sg8 oa)iJif^^«^-r-5=i>hP— ;u:;''o^f^ 

[0 0 2 7] *-r» H5(0X-rv:^1 -CSIfTStt**^ 

7K^»mma#3 7 siHc«i#LrteL^-c, jsfsKSJa 
5i=*^pii#2 3^ias-rSo 7Kms^mm?»#3 7^ 

aii-r«N2. 0 2*-5lM*±«7k©^-e«S»«i1 3 

[002 8] ^c-Cs 'ftb^ihixkmmiz&rSi^xmiK. 
#3 7$P)aur7Km^i'Efl)(STLf=**X^SfaL. « 
3<DflfflSl#;^£'J7U5'i^a.-r-So ^toStot) 

tif=asijttj» ^ y 8 3 iz«#*tirte y . »ftma# 3 

7 (Di§gH&i;pEE# 2 3 <oigsi*$q^ss 8 o n^mmm 
iiJ5>^'J 8 3A^c,s^^^^^iL•rllff•r■5o c:fl)^Jfi^T? 

I±. FcmEE-b>-y-7 8TrX4»'y^7±(4:®ai*aiE*^ 
4. fc*L^I±. »am«#3 7^iBi:Lfc«t»T-Ki4« 



2(D^i^€i1 3«|cfeNt^%)t$Rr&a<ll::jS^ 

[002 91 jJe^ic, 05o^^ry::'3-e3iff 

GtZ^lJiktii-r^o ■€-<DSSA<eilx.«8 0*'C^ex.Tt> 

7 r > 4 2 <D^m»im L-cma*ii* l o Tj»«± 

li-ete-s^Si^si 1 (oss^Tif -So sim$4xfcaffiA< 

8 oteiTcDS^i-i*. «t4«jfe*i*i orofti^^^as 

■f*. *SIJ6«©«dl*FCSE-lr>-y-7 8*ffll^TX 

4xf=mffifit^i*«)p«^'J 8 3lc«#*i^-CL^^||^l-tSg 

l*S9[fitlS7T > 4 2 (0l§llEft£tl{9-r« w ^ (=,1: y 4? 

[0 0 3 01 JR^IC. a5<DX^-:»-:>'5-ellfT**l-57K 
«ieiS5 0©lliftl=:oL%T»9B-r-5, 5 s©*** 

^§t^Aics*-r-6fltt&att7i«>::'5 405ai*i&«i 

®-r-5CtlzJ:yfj5o 

[0031] ;>|c<D«tlS§l*«li|4mj&:4s:{^©S]Si=><;i:-C 
6lcj:^itl*li^1f#*lfiy'>*<-r-5fcto-l?fc'5. * 

fe. ««aai*t*:A<BfSa)aa 3 ot) &,tiz 

(filx-lSso-CUlT. 3 0*'C^JSil*t 
O0!)iSSi:^^©i:#rc«JS-r'<**at<Dgifi6l± 

(«ijLtf5~i o») cTiric, ^mi&mso^mm^it 
[o o 3 2] j9?#i=. mmmmn&nm^^^m 1 ©esi^ 

•y:^1 1) . 7K>:^5 4^:l->i:-r-S (.7.'r':/y^ 
3) . ^LT. «^ma*{*1 0<DjltettiH 

1 *y*A<iai***i« (X7^^;:^1 5) „ S^SJCjft^P. 

^«4mjft*tt:i o$=^«fctoiz3£aiii 1 'stRit**!.^. 

3S4 0*:*->lc-r-5 f.7.=rv-JM) . =:©t#77i/ 
4 2ro®atg:*:i:LreSJ4S**t*:i 0$>fta3L. S 



(8) 



1$ffl2 0 0 1-31 3055 



[0 0 3 3] ±IBICfeU^-C, ^Sl«l&S4 0©^illl±* 

$Ka$#-&je^sj!i<fe«<. $si«tigig4oa)iS!iii(o«ffii 

■C. m«SMl 2A<$£SLfctt®-e7K^^et^-r-6i:. 

J:df-. *^*ftis-r-5Slric7K$ift«Lr^toS§tSi 
i^aie,LTfc<. m^m^j^omn 

[o o 3 4] ^\z^ ^Kommmojmnmfte^m i <d^± 
moumiz-oi^x. STRifsa^^mLtsiti^^. 

-r-5. @ 7 (± -f 3 >^—3b<:i-:7t*+Lfcci:^ 

^f-'yS'ai/e^omEEfilA^Sffi (5. 2V) <J:y*t 

-f-v^^^ft (7|-'<L/— $<) A<:f>lc-ri.i:«!l»gg8 
0a)CPUA<aSA*Hi#^eilll-r-5. wO^JSWOfil 

2 -e-f ^/^:=. 5» 5/ 3 -i? > h A< o t jec y s?RaiE*«a 

l=*JL^T-f ^--yi/avm^A^S. 2VBlTi:>S:y, X 
■r^^2 3lcjit;, Xv^:y3^2 3-Cli'('^fzi-:;->3>* 
OvKOffli^loii^-r'S. X-r5»:^2 4f=J3t>r. 

^BSL. :^TF»,:;f2 5i?ffjtiilE«ia$fT5, 
[0 0 3 5] f?jJ:S$i«l3S©7P— li@8lz5^$tLrU 

4. S^fpjhsas-ctt, *-r;^-r'y:^3 0(-teu-c, y 
fe^=E-is» 7 7AMb«ys-r<. ^i::. *^stj&«a#2 

4$IBi:T7K^<7)tt|l&^^jfr-5 (XT^-^-r/SD „ c 

*^^amK#3 7^«tt-r*C<!:A<»*L 
L^„ ^■f-'y:^3 2T?l*ffiftSt|S7T:^4 2Isl«.0!)aaO!) 

7--yZf33X') i'—:K^vf-7G^9\-Lxmnn^ms 

1 <!:/?-:/7^U — 7 4<>:^«jygi-r, Xt^-v :?'3 4 
7<J[)PD-$Sft-r-g)) . -fy--:/i^3>A<:4->0i:^ 
i/ 3 >A<:l-7<Dtt8B*5tST?**iliX^':»:^3 6 izji 



t?. 7.^'y:/3 6T?l*ffia#t«7T>4 20«lf^ttBl^ 

ISSL. :77>4 2At<?±ttffi-efc*ttf::*i*ffii!i*-i* 

>4$jtSI<0SS[«tl&7r>4 2(DSa4i(fil (BIIEat) 

*t©t-r-5. ^-UTs 7.T--yy3 8lztsl'^XX7-vy 
3 6*^t>tH^*MJ&Lr:7r>2 4©iB»Ati o«-iai$ 

Sj§Lfce>X7^-y:^3 9i=jit?. ;^^v7^3 9-eit»« 
ma*** 1 <D#-9-:?x^ -^z^? (c®iisfiwei±;^4« 
l±4■^®■9■3fX$':;^A^e►ltfi£*4^■Cl.^S) <oai*mE 
^=£^3.— juBE-b>i#^7 9-eaiSLT. ±r®-9-:5fx 

^'y<?<r>mS.ti<1 O VKlTT7fe*l.li. ^«m5l!l*tt: 1 05 

n»i*itz^a>tntsn,x^^mi&z?T>A 1 «)iiifg$ 

[O O 3 6] 

[ie^a>)S!im] wa>fiiis<D«ii»«ji!>s^si=j:tLi£. isa 

f$±^=tmm(r>mwi\z^-ox^i:mm-r?><Dx^^it 

±x^i. .tor, S^^»»«%^B$ffi^-c$-&. 

t:mm(o/<^jt—^fri>ztiz^\). ->x7^Ai6ttAt 

ystufttot*^. 

[o o 3 7 ] z.a>9tma. ±winm<om^<omnBc.ifm 
mm(r>Mimz^^m^iH^i,<Dxitui^. mfmnto 

[0 0 3 8] KIT, *©»S*B3*-r*. 

[@2] :L<r>mm<D-<r3mMm(omm'm.fb^^<nmm^ 

[IS 4] m\:><fmnmmm.<Dfmjk^7P^i-m^^xib 

■5. 

[B5] igi:<K«S56Sfi<D»lff**r>-f :^:7P- 
^7S5-5o 

im 6] c < @i»«^^sa>Siti^(;>$iiiQ $^-r ? □ 

—^•V— hi? 354. 
[07] Hi:<<?ihl^<0«IW**-#-7O-5^-V-h-Cfc 

[@8] i^i:.<f?ih^©$«ffli$*-r:7n— h-efc 
■5. 

[«^a>f»«] 
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